crossed the maximum permissible limit. In dry season the level of pollution was much high than in wet season. That indicates the water of Buriganga was not safe for drinking purposes, irrigation, fisheries, recreational activities and various industrial uses for most of the times of year.
Introduction
Although Bangladesh is predominantly a plain surface, it is criss-crossed by a very high density river system. Bangladesh depends on its river system for such purposes as agriculture, navigation, sanitation, drainage, forestry, fishery and control of salinity. They also play significant roles in settlement patterns, domestic water supply and communications and, indirectly, in sanitation and health. But some rivers have become biologically and hydrologically dead because of the indiscriminate dumping of domestic and industrial wastes, encroachment by unscrupulous people. (Ahmed et al, 2000) .
The river Buriganga flowing through the heart of the Dhaka city carry heavy loads of industrial wastes. These industrial wastes are discharged in to the river especially effluents from tanneries located in Hazaribagh area. The Department of Environment (DoE) identified 249 factories along the river Buriganga (Sarker, 2005) .
Most of the industries and factories of Dhaka are situated on the banks of the Buriganga or very close to the river system. The industries mainly textiles and garments-cum dying factories mushroomed in this area without setting up waste treatment units during the past decade. The urban sewage of the Dhaka city are also thrown in the Buriganga river, So, huge amount of effluents and solid wastes are adding with the river water and sediments. The Buriganga river is apprehended to be one of the polluted part of the river system of Bangladesh (Sarker, 2005) .
So it was very important to survey the water quality parameters of Buriganga river to investigated the source of pollutants and quantified its level of pollution.
The principal objectives of the present research involve the following points: a) To find out the spatial distribution of pollutants in water of Buriganga river.
b) To evaluate the seasonal variation of these pollutants. 
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Map. 1. Sampling point in Buriganga river
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The temperature of the water samples was measured immediately in the river by a mercury thermometer of 0 to 50 O C range and with 0.2 O C least count (Gupta, 2000) . Water pH was determined by glass electrode using pH meter (Model: Jenway instrument, pH meter 3305) (Jackson, 1967) . The Electric conductivity (EC) of water samples was directly determined in the river by EC meter (Model: HANNA HI-8633) in µs/cm (Jackson, 1967) . A rapid determination of total dissolved solids (TDS) of water samples was determined in the field by TDS meter (Model: Mettler-Toledo Ag, CH-8603) (Todd, 1980) . Dissolved oxygen of water samples was determined in the field by DO meter (Model: MettlerToledo Ag, CH-8603).
The ammonium-N (NH 4 -N) and Nitrate-N (NO 3 -N) were determined by micro Kjeldahl's distillation method (Jackson, 1967) . Sodium (Na) and potassium (K) of water samples were determined by flame emission spectrophotometry method (Model: Jencons, PEP7) (Jackson, 1967) . The calcium and magnesium of the water samples was determined by EDTA complexometric titration method (Lanyon and Heald, 1982) .The chloride of the water samples was determined by Mhor volumetric method (Jackson, 1967) . The bicarbonate and carbonate content of the water samples were determined volumetrically (Jackson, 1967) . The sulphate content of water samples was determined by turbidimetric method (Hunt, 1981) . Phosphate content of the water samples was determined by ascorbic acid blue color method (Murphy and Riley, 1962) .
The chemical analyses were carried out in BCSIR laboratories, Dhaka and Department of Soil, Water and Environment, University of Dhaka.
Results and Discussion

Physico-Chemical Parameters
Temperature of river water was low from December to February around 18 O C to 21 O C and the lowest average temperature of water found during the month of December (18 O C). Again temperature of water was high from April to August with average value in the range of 32 O C to 35 O C and the highest average temperature of water was recorded in the month of April (35 O C) (Fig 1) .
In the study area the pH of water collected at different points and at different times of year ranged from 7.1 to 7.6. The pH of water was slightly high from December to April (7.4 to 7.6) and the highest average pH value found during the month of April (pH = 7.6). This is due to high base satura tions with low volume of water during dry season. On the other hand, the pH of water was slightly low during wet season from June to October (7.3 to 7.4) due to dilution effect and the lowest average pH value found during the month of August (pH = 7.3) (Fig. 2 ).
But all these pH values at different times of year were within the permissible limit (Table I) .
Electrical conductivity is an estimate of the total amount of dissolved ions in the water. EC of water of Buriganga river were with in the range from 90 to 1150 µS/cm. The EC value of water was comparatively high from February to April (774 to 917 µS/cm) and the highest average EC value of water recorded during the month of April (917 µS/cm) (Fig.  3) . Among sampling points variation it was observed that, in February and April water from sampling point 3 to 18 (Aminbazar to Sadarghat) showed high EC (800-1100 µS/cm) of water (Fig. 5) . Sources of dissolved ions include soil and rocks in the watershed, wastewater from sewage treatment plants and urban runoff from roads. In dry season various industrial and urban activities with low volume of water were the main cause of high EC level in river water.
On the other hand, EC of water was relatively low during wet season from June to October (109 to 498 µS/cm) due to dilution effect (Fig. 3) .
The EC of water is an indicator of salinity and hazard gives the total salt concentration in water (Brady and Well, 2002) . But all these EC values of water were within the permissible limit (Table I) . So there was no harmful effect by salt concentration or salinity hazards in respect of EC.
The Total Dissolved Solid (TDS) concentration of river water was considerably high during dry season from December to April with average value in the range of 167 to 435 mg/l and the highest average TDS value of water found during the month of April (TDS = 435 mg/l) (Fig. 6) . Primary sources for elevated TDS level in river water are agricultural runoff, leaching of soil contamination and point source water pollution discharge from industrial and sewage treatment plants particularly during dry season with low water level.
On the other hand, the TDS was relatively low during wet season from June to October (50 to 80 mg/l) due to dilution effect and the lowest average TDS value found in October (50 mg/l) (Fig. 6 ).
Among sampling points variation it was observed that, in February and April water from sampling point 4 to 17 (Mohammadpur to Sadarghat) showed high TDS of water (around 350-500 mg/l) due to huge urban and industrial activities around river ( Fig. 7 and 8 ). 
Wet Season Dry Season
But all these TDS values of water were within the permissible limit (Table I) .
Dissolved oxygen (DO) concentration of water of Buriganga river was significantly low during dry season from December to April (average value in the range of 2.73 to 3.72 mg/l) and the lowest average DO of water found during the month of February (DO = 2.73 mg/l) (Fig. 9 ).
This may be due to high organic and microbial activities with low volume of water during dry period. DO concentration of water was comparatively high during wet season from June to October with average value in the range of 4.84 to 5.59 mg/l (Fig. 9 ) due to dilution effect.
Among sampling points variation it was observed that, in February and April water from sample point 10 to 17 (near Hazaribagh, Kamrangirchar, Lalbagh, Sadarghat and Shutrapur areas) showed very low Dissolved Oxygen concentration of water (around 2.5 mg/l) which was much lower than the permissible limit and in February and April water from sampling point 13 near Lalbagh showed the lowest DO concentration of water (DO = 2.20 mg/l) (Fig. 11) . High amount of organic wastes discharged from tannery, textile and dying industries into the river from those areas. Biodegradable organic wastes dumped into the river from fruits and vegetables wholesale depot near Sadargaht. These organic wastes reduce dissolved oxygen during decomposition by heterotrophic microorganisms.
So the water of Buriganga river was relatively safe during wet season. But in dry season, water was not within the safe limit for drinking purpose, fisheries, irrigation and other activities in respect of DO concentration ( 
Cationic composition
In the study area, concentration of basic cations: Sodium (Na), Potassium (K), Calcium (Ca), Magnesium (Mg) and Ammonium (NH 4 + ) were high during dry season from December to April. Inversely concentrations of these cations were comparatively low water during wet season (June to October). Concentration of Na, K, Ca, Mg and NH 4 + were ranged from 9.4 to 39.3 mg/l, 4.2 to 10.6 mg/l, 17.2 to 34.0 mg/l, 6.4 to 22.7 mg/l, and 4.9 to 14.4 mg/l respectively (Table II and Fig. 12 ).
All these cations were within the safe limit except Ammonium (Table II) .
Among sampling points variation it was observed that, in February and April water from sampling point 3 to 19 near Lalbagh, Hazaribagh kotouali, Sadarghat and Shampur areas showed high NH 4 + conc. in water (around 14 mg/l) ( Fig. 13 and 14) which was higher than the permissible limit (Table  II) . High amount of organic wastes discharged into the river from various tannery, textile and dying industries of those areas. These organic wastes increased ammonium concentration in water through decomposition. Agricultural runoff also increased ammonium concentration in river.
Anionic composition
In and SO 4 2-were ranged from 12.9 to 34.5 mg/l, 37.9 to 143.2 mg/l, 39.6 to 98.3 mg/l, 1.7 to 6.1 mg/l, and 2.0 to 9.8 mg/l respectively (Table III and Fig. 15 ). All these anions were within the safe limit except Nitrate (NO 3 -) and Phosphate (PO 4 3-) (Table III) .
Among sampling points variation it was observed that, in February and April water from all sampling points showed high NO 3 -concentration (Fig 16 and 17) .
Effluents discharged from tannery, textile and other manufacturing industries into the river, contain high amount of nitrate. Agricultural run-off from fertilizers and manure also contain nitrates. Agricultural run-off from fertilizers and manure, containing nitrates and phosphates, and discharge of partially treated or untreated sewage being major causes of eutrophication in river (Henderson, 1987) . Except some points in August and October the nitrate concentration of Buriganga river was higher than the permissible limit (Table  III) 
Conclusion
From above discussion it was observed that, the physiochemical properties such as Temperature, pH, EC, TDS were within the safe limit through out the year. But Dissolved Oxygen concentration in dry season was very low due to various microbial activities and it creates an unfavorable environment for aquatic lives.
Ion concentration (both cations and anions) of Buriganga river water was relatively by low during wet season due to dilution effect and concentration was high in dry season due to diverse industrial and urban activities in low water level condition. High concentration of nitrate, phosphate, ammonium and organic wastes creates eutrophication problem in Buriganga river.
In dry season the level of pollution was much higher than in wet season. Thus Buriganga river water was not safe for drinking purposes, irrigation, fisheries, and various industrial uses for most of the times of year. 
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